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supports to sills and cornices, which only lead to the oozing of water and 
a line of corrosion down the ashlar : 3d, that house repairers recut the 
projections in this way, whenever possible, and entirely avoid the use 
of paint, oil, or other organic preservatives. 

February 5, 1883. 

REGULAR BUSINESS MEETING. 

The President, Dr. J. S. NEWBERRY, in the Chair. 
Fifty-five persons present. 
The following ResoZution was passed, “that the New York 

Academy of Sciences endorse a petition for Congress to remove all 
duties on specimens of minerals and fossils, whether impr rted for 
sale by dealers, or by institutions of learning, or, by private collec- 
tors, so long as they are intended for cabinet specimens and not 
for use in the arts.” 

The following elections took place : 
MR. J. W. SMITH of Newark, N. J., as Resident Member. 
Marquis ANTONIO DI GREGORIO of bfolo, Palermo, Sicily as 

Corresponding Member. 
Mr. W. E. HIDDEN exhibited nuggets of gold from Burke Co., 

N. C., from ten to fifty pennyweights in weight, an extraordinary 
size for that region. They were found in superficial deposits, and 
had evidently not traveled far. ’ 

MR. ROMYN HITCHCOCK read a paper entitled : 
THE RETICULATE STRUCTURE OF LIVING MATTER (Bioplasson), 

with exhibition under the microscope of blood corpuscles and 
amoebz, showinggranular in place of reticulated structures, of c irpuscles 

. of blood and pus treated by potassium dichromate, and of the I >solution 
of the lines,g-g&E of an inch apart, upon the diatom, am# ‘hliura 
#eiZucida. 

(Abstract). 
The living matter of pla,nts and animals, from the lon proto- 

.type to the highest form of animal life, is, so far as our knov Ige ex- 
tends, identical. It is variously named protoplasm, bioplasrr wcode, 
and, not having a sufficient number of names, still another s been 
applied to it--bioplasson-and a new hypothesis\ of the s ‘ure of 
living matter, termed the ‘‘ bioplasson theory,” bas recent .en put 
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forward and upheld in this country, mainly by J h .  Carl Heitzmann 
and Louis Elsberg. It is of this so-called theory, which at the most is 
merely a hypothesis, that I desire to speak this evening. I shall rely 
upon ocular proof to show that there is no reticulum in the blood cells, 

The microscope, 1ike:every other instrument of research, requires to 
be manipulated by a person of experience, to yield trustworthy and the 
most perfect results. Yet there is a vast difference between the ability 
to manipulate it and the ability to see what it reveals. Perhaps only 
a small proportion of this audience could use the instrument fairly well ; 
yet I doubt if there is one person here who could not see the most 
minute details of any object, after the proper adjustments have been 
made. 

W e  may consistently confine the discussion to three objects, viz., the 
ameba, and the red and the white blood-corpuscles. As those who have 
heard Dr. Elsberg’s remarks before the Academy know very well, the 
theory is, essentially, that all living tissues are constituted of a fine 
net-work of very contractile, living matter, with inert matter filling the 
meshes. I t  is not necessary to  explain the theory more at  length, 
for the reason that the existence of such a net-work, readily seen by the 
aid of a microscope, forms the foundation of every observation in sup- 
port of it. Moreover, as the reticulum is said to be clearly visible in 
all living matter, we have only to prove either that it does or does not 
exist in the ameba, or in a white blood-corpuscle, to sustain, or to utterly 
refute the theory. 

I propose to demonstrate that there is absolutely DO trace of 
such a net-work in a bbod-corpuscle. When the object-glass is 
properly corrected and focused, no reticulum whatever can be 
seen. In other words, the apparent reticulum which Dr. Heitz- 
mann shows is, undoubtedly, the result of faulty observation of some 
kind ; but probably the faults are not of a kind that a student or inex- 
perienced microscopist would be able to  detect, or to point out with 
any assurance. It is said that the movements of a homogeneous jelly, 
such as protoplasm has been described to be, would be impossible- 
that some kind of reticulated structure is necessary to enable us to  
explain its power of movement. At present it is merely a question 
of fact whether there is a reticulum or not. After its existence has been 
demonstrated it will be time enough to theorize how it enables us  to  
understand the phenomena of life. 

The reticulum is supposed to explain the movement of living matter : 
movement is due to  contractility ; the contractility resides in the nodes 
and connecting threads of the net-work ; the extension or contraction 
of the net-work explains the movement of the anrceba and the blood- 
cell., It is an ingenious, mechanical explanation of a mystery that has 
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puzzled the scientific world for ages. All the motions of life are due 
to the contraction and expansion of a reticulate structure, which is 
common to all living things. How easily all the observed facts are 
explained ! What an admirable machine the amaba is ! Perhaps 
somebody will ask, by what means the reticulum itself is enabled to 
extend and contract. I am not aware that any effort has yet been 
made to solve this problem. Enough, that the movements we see are 
explained upon mechanical principles. Like the thousands of persons 
who are satisfied to understand mesmerism as animal magnetism, 
and strange phenomena as due to electricity in the air, these gentle- 
men present, in the name of science, an explanation that does not ex- 
plain. 

The sources of error in microscopical observation are : I. Improper 
illlumination. 2. Imperfect correction of the objectives. 3. Incorrect 
focussing. The first source of error does not concern us in the case 
under consideration, for no special niceties of illumination are required. 
The second is of more consequence ; but, in order to eliminate it from 
my own observations, I have used objectives which were either adjusted 
by the makers and set in fixed mountings, so that their corrections 
could not be changed, or else I have adjusted the lenses myself by the 
use of suitable objectives, so that their correction was as perfect as pos- 
sible. Finally, errors of focussing alone remain as the only ones which 
cannot be absolutely eliminated. Yet these, in the special objects of 
study, the amaba and the blood-cells, are of no consequence what- 
ever ; for nci experienced observer can be in doubt as to the exact focus 
f0r.a white blood-corpuscle. 

A few words now about the appearance of blood-corpuscles when 
highly magnified. The  red corpuscles, when examined in the serum, 
are double concave disks. When lying flat, in the focus of a good 
objective, they appear to be quite homogeneous in structure ; the cen- 
tral portion of the disk, owing to the concave shape, appearing slightly 
darker than the rest. I am not aware that it is claimed that a reticu- 
lum can be seen in the red corpuscles under such circumstances. To 
demonstrate the net-work, it is necessary to  use some reagent, and a 
saturated solution of potassic bichromate, diluted with about an equal 
volume of water, is recommended for the purpose. The addition of 
such a solution to  fresh blood produces a great change in the appear- 
ance of the corpuscles. They become granular,and some of than 
undergo slow changes of form, budding, etc., as Dr. Heitzmann has 
described in his bcok, recently published. When the corpuscles begin 
to become granular, there is a time when they present an appearance 
of reticulation. But careful observation with high-powers fails to show 
any connecting net-work. There is nothing but a breaking up of the 
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contents into separate granules ; and, as the action of the reagent con- 
tinues, the granules become more distinct, uutil they can be very clearly 
defined by a good objective. 

It is a fact well known to observers with the microscope, that any 
body, regularly marked with fine and close dots, can be made to appear 
as though covered with fine, continuous lines. The dots merge into 
each other and form lines in the image.. Thus, in the diatom, jZeeuvo- 
szgma anguZatum, an inferior objective will show the markings as fine, 
distinct lines, but a better lens will resolve the lines into rows of dots, 
a fact familiar to every microscopist. It is doubtless owing to this that 
the granular structure of protoplasm has been taken for a reticulum. 

I believe the strongest and the most convincing argument, against this 
bioplasson doctrine, is the fact that the reticulum, which these gentlemen 
declare is so readily observed, has hitherto entirely escaped the notice 
of the best histologists in the world. Dr. Heitzmann has used these 
words : ‘‘ Take a drop of pus, fresh, without adding anything, and you 
will see the wonderful structure in each pus-corpuscle with great 
ease.” 

I will ask if it is reasonable to suppose that a structure, that can be 
seen “with great ease,” could have been overlooked by such men as 
Beale, Balfour, Carpenter, Frey. Butschli, and a host of other equally 
competent observers, and reserved for a n  individual of to-day to dis- 
cover. Yet this is what Dr. Heitzmann declares he has discovered. and 
upon this discovery he has built up a totally new and comprehensive 
theory of the structure, not only of living matter, but of the whole liv- 
ing world, connecting all the different tissues of the animal and vegeta- 
ble body through this reticulum, and utterly discarding the cell-doctrine, 
which has rendered such excellent service to science for thirty years. 
To an experienced microscopist the idea seems preposterous. T h e  
objects most familiar to the histologist and pathologist, coming almost 
daily under the eye of the physician who uses the microscope in his 
practice, are now declared to possess a distinctly reticulate structure, 
never before even dreamed of. 

DISCUSSION. 

The CHAIRMAN enquired whether it had been established that the 
motions of the amebae were dependent on cilia or otherwise. 

MI. HITCHCOCK repFed that at present there is no evidence nor 
knowledge of the structure of the  a m e b a  ; indeed, they appear to 
be absolutely without visible structure. 

Dr. L. SCHOENEY remarked that to  see or not to see is the real ques- 
tion in regard to structure. More stress, however, is now laid upon 
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the interpretation than on the supposed reticulum itself. In regard to 
the first, i.e., seeing reticukr structure, the verdict of independent mi- 
croscopists has, in the majority of cases, been unfavorable. The best 
authorities among those gentlemen have discussed and contested it. 
That which is described by the founder of this doctrine, as threads 
of a network, appears under the best objectives, well focussed, as a 
mass of granules, irregularly heaped, more or less approaching each 
other, and here and there leaving interstices ; but nothing is seen which 
would mark a distinction between mere granules, distinctly attached 
to each other, and a homogeneous line of thread. At the locomotion of 
an ameba,  the granules within Bow along, more or less adherent to 
each other, as globules of blood are seen to flow, attached to each 
other, during circulation-nothing more, 

In regard to discrepancies in observation with the microscope, we 
may be permitted to refer here to the most remarkable discovery re- 
cently made in optics by Prof. Abbe, which may throw light in the 
future on many errors of observation with the microscope. Prof. Abbe 
distinguishes two kinds of microscopic vision : one like the ordinary 
vision, by rays directly from the object to the eye, which he calls 
dzhjtric image: the other, dzJG-actiVe image, produced by rays that 
travel around the edge of a line or a minute object, so fine as to be but 
a small multiple of a wave-length of light. These images are formed 
by recomposition of the spectra, produced by these tine lines of objects. 
They are less than 1-3000 of an inch. Since these granules are smaller, 
the apparent blurred lines or threads are only diffractivejmages of gran- 
ules. This would account for some objective errors. But are there not 
also some subjective, personal,errors, to be accounted for in microscopy, 
as there exist in her sister science, telescopy-if astronomy may be 
so termed, by analogy. W e  know astronomers have to allow for per- 
sonal equation, errors owing to the difference in time betxeen the im- 
pression on the retina and the record by speaking or drawing, in dif- 
ferent observers. May not microscopists be distiiiguishedby individual 
delicacies of vision ? Moreover there are other subjective errors, in- 
dividual anomalies, to be accounted for. 

The fine pictures of Turner's, notwithstanding their beauty, have 
encountered much severe criticism. In fact it has been ascertained 
by Liebreich, who carefully examined Turner's gallery, that the painter 
was affected by astigmatism, producing oddities in color and chiefly in 
perspective, which formed the incongruities in his art. So, too, the 
great physicists of the future will doubtless determine the personal 
errors of one nature or another, which have attended the labors of 
former workers with the microscope. So much for the wondrous net- 
work itself. 
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But far more important is its supposed mode of motion. If we at- 
tempt to analyze the elements of this reticulum, in order to demonstrate 
by it the motion of living matter, even the primam movens of muscu- 
lar fibre, we have to imagine one mesh of this network as a rhombus 
or a triangle, whose sides have granules a t  their angles, and which are 
impelled forward by the contraction of the sides, acting in the diagonal 
of a parallelogram of forces, of which these sides represent two. We 
have to deal, in the first place, with two forces instead of one, which 
we wish to define, and withal forces similar to the one to be defined. 
We are reasoning in a circle. The syllogism includes the postulate of 
contractility of the elements of the reticulum. To demonstrate in this 
way the contractility of muscular fibre is a a demonsfratio ad ab- 
Sut-dum. 

The importance of this controversy cannot be overrated, if we con- 
sider that the question of the motion of protoplasm involves the high- 
est reflection in regard to the origin of life-the primurn rnuvens 
VZYa?. 

Dr. L.S. BEALE, in the last edition of his great work on protoplasm,has 
an appendix, in which he treats upon the influence which this concep- 
tion of vital motion exerts on the highest fundamental truths of Chris- 
tianity. In this he discusses the connection between protoplasm and 
the machinery of the motion of life. If living matter has a mode of mo- 
tion, this must be analogous to other modes produced by cosmic forces, 
or it must be peculiar and unique. But even if-as some suggest-liv- 
iag force and motion are evoluted from other inorganic or cosmic forces, 
we are, at the present state of physical science, where all the different 
wave and vortex motions are not a t  all yet determined, far from being 
able to venture a hypothesis on the mode of motion of living matter. 
Until then, we must content ourselves with the distant analogy, look- 
ing up to those stars that possess their given motion in their own cen- 
tre, and applying the s a n e  inherent individual force, given to the sim- 
plest unit of organic matter, whether in the brain-cell (Heckel’s sour) of 
human beings, or in the lump of protoplasm dredged up from the bot- 
tom of the Ocean ; and observing it to move of itself, we exclaim & 
#ref undis!’ 

Mr. A. H. ELLIOTT referred to the experiments of Dr. Crookes 
on “ radiant matter,” and enquired whether there were any means 
of explanation of the motion of the granules of living matter anal- 
ogous to the molecular motion observed by that investigator. 

Dr. SCHOENEY remarked that mere molecular motions were sim- 
ply helped or retarded by the different physical forces, but  that the 
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agencies concerned i n  the phenomena of life were quite different 
from the  other cosmic forces. 

Mr. HITCHCOCK stated that it had been suggested, in regard to 
the  distinction between living and non-living matter, that they may 
differ in the same way, as in  inorganic bodies, atoms of the s a m e  
substance are subject to different arrangements--one mode of ar- 
rangement being peculiar to living matter. 

Mr. GEORGE F. N. KUNZ then exhibited specimens of the blue 
amber from Catania, on  the coast of Sicily, and a mass, three- 
fourths of a pound in weight, of a very good amber color, and partly 
covered with recent bryozoa, from the Tertiary deposits of Nan- 
tucket, Mass. He also read a paper : 
ON A LARGE MASS OF CRETACEOUS AMBER FROM GLOUCESTER 

COUNTY, NEW JERSEY. 

(Abstract). 
About twelve months ago, a mass of amber of uncommon size and 

form, (being twen1.y inches long, six inches wide, and one inch thick, 
weighing siqty-four ounces) was found a t  Kirby’s marl pit, on Old 
Man’s creek, near Harrisonville, Gloucester Co.. N. J. A quartet-inch 
section showed a light greyish-yellow color. A section one and one- 
quarter of an inch thick showed a light yellowish-brown color. T h e  
entire mass (surface and interior) contained botryoidal shaped 
cavities, filled with glauconite, or green sand, and a trace of vivianite. 
The  hardness is the same as that of the Baltic amber; but it is slightly 
tougher, and cuts more like horn, the cut surface showing a curious 
pearly lustre, differing in this respect from any other amber I have yet 
examined. This lustre is not produced by the impurities, for the clearest 
parts show it best. I t  takes a very good polish. The specific gravity 
of a piece of carefully selected amber is 1.061. and is the lowest density 
on record ; the usual range being from 1.065 to 1.081. I t  was found 
at  a depth of twenty-eight feet, covered with twenty feet of 
green sand or marl, in a six foot stratum of fossils, consistingmostly of 
Gyyphea vesicularis, Gryphea Pitchzri, Terebratula Harlani, and 
others. The  upper part of the marl consists of a layer of limestone, 
several feet in thickness, filled with Palorthis, echinoid spines, and an 
occasional shark‘s tooth of the genus Lamna, and this covered by 
eight feet of earth. The  marl belongs to the middle bed of the Upper 
Cretaceous series. 
No analysis has as yet been made of this amber, but the similarity 

of the specific gravity, the hardness, and the ignition, leave little 
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doubt of its being a true amber, very closely resembling the Baltic 
and other ambers. 

DISCUSSION. 

Dr. N. L. BRITTON enquired whether any lignite had been found 
with the amber. The Middle marl-bed was about a mile distant, 
and contained lignite. Also, in the clays of the Raritan river, a 
lignite-bed of coniferous wood occurred, containing many small 
pieces of fossil gum, one inch or so in length. 

A MEMBER suggested that the identity of these fossil resins, 
from this and other American localities, with true amber, had not 
yet been established, no analyses ever having yet been made, to 
his knowledge, to determine the presence or predominance of SUC- 

cinic acid. 
Prof. D. S., MARTIN remarked that it is a curious and inter- 

esting fact that the hardness of fossil resius, as a rule, increases 
with their age. Thus true Tertiary amber is much harder than the 
later Copals, etc., yet still it is easily cut and carved; while, in the 
lower beds of the Cretaceous, the amber is brittle and difficult to 
work. 

Mr. W. E. HIDDEN stated that amber had been found last sum- 
mer in the marl-beds of North Carolina, and the specimens were 
now deposited in the Geological Museum at Raleigh. 

Dr. B. N. MARTIN had heard the well-known worker in amber 
in this city, Mr. Kaldenberg, remark that the largest specimen of 
amber he had ever seen was one from New Jersey, " found on 
the shore of Rantan Bay," and now deposited in the museum at 
Berlin, Germany. 

Mr. Kmz was not aware of any analyses of the New Jersey 
specimens, but pointed out that they possessed the specific gravity, 
hardness and general physical properties of true amber. In  fact, 
there was now great danger of making too many species in miner- 
alogical determinations. 

The CHAIRMAN observed that it was remarkable that amber was 
found in so few places in any large quantity, such as occurred on 
the shores of the Baltic. The foss~lgums introduced into com- 
merce, c.g., kauri, copal, etc., were all resins of different and gen- 
erally known trees, but that of the Baltic-yellow, hard and aroma- 
tiobelonged to an an older formation. At present, there was a 
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considerable number of coniferous trees which yielded resins. In  
the clay-beds, underlying this locality in Gloucester County, N. J., 
a great number of coniferous trees had been found, of remarkable 
beauty and interest, all differing from the conifers found elsewhere, 
and their resins must be different. This fossil gum therefore does 
not deserve to be called by the same name as that of the Baltic. 
In one pit a whole barrelful had been found and burned by the 
workmen. From Japan also a resin had been brought, called 
amber, upon which there were impressions of leaves (Sequoia). - 

February 12, 1883. 

SECTION OF GEOLOGY. 

The President, Dr. J. S. NEWBERRY, in the Chair. 
Forty-one persons present. 
The CHAIRMAN called attention to the specimens of coal, ex- 

hibited by Mr. McDonald, from the Brier Hill seam at Massilon, 
Ohio, in the lower beds of the Carboniferous The material con- 
sisted of thin alternations of bright and lustreless laminze, the latter 
forming partitions by which the bituminous matter was shut up in 
cells and thus prevented from melting together when used as fueL 
As it does not cake nor agglutinate, it is the finest grate-fuel in the 
world. I t  is found in local basins of limited extent, corresponding, 
in origin and general features, to the peat-marshes now found in the 
tame region, and which have sometimes filled up a deep caiion or 
valley to the depth of fifty feet or more. 

Mr. MCDONALD stated that the beds of coal appear to occupy 
great elongated basins, trending about ten kgrees east of south 
or west of north, seldom exceeding five feet in thickness and thin: 
ning out at the edges. This basin. embraces about one hundred 
acres of workable coal, from two and a half to five feet in thickness. 
The stratum is the lowest of the series, and is largely made up of de- 
tached basins, which are from ten to one hundred and fifty acres in 
extent. 

The CHAIRMAN explained that the elongated form and trend of 
these basins was due to the excavation of .the containing vallqa by 
the ancient streams, which then as now must have, in general 


